
Chapter 8

ePHENIX Physics Plan for the

Electron Ion Collider

The PHENIX detector upgrades referred to as sPHENIX and discussed in Chapter 7 are
driven by p+p, p+A, A+A physics. This detector upgrade also provides an excellent
opportunity to carry out an e+p and e+A physics program, referred to as ePHENIX. In
this Chapter, we show that the upgraded PHENIX is well suited for:

• Inclusive e+p physics to measure polarized and unpolarized structure functions.
For the polarized case, these measurements will significantly advance our knowl-
edge of the contributions of quarks and gluons to the proton spin.

• Inclusive e+A physics to measure unpolarized structure functions and derive nu-
clear parton distribution functions nPDFs. These measurements are particularly
relevant to studies of gluon saturation effects.

• Elastic diffractive physics, i.e. elastic vector meson production and deeply virtual
Compton scattering (DVCS). In e+p a tomographic picture of the proton will be-
come possible, while diffractive e+A pins down the initial state for heavy ion colli-
sions. Most of the measurements require the addition of “Roman pot” detectors.

With completion of sPHENIX prior to turn on of eRHIC, these measurements will be
available at the start of the eRHIC program. It is important to stress that during the eRHIC
era, the capabilities for running p+p, p+A, A+A are kept fully intact—which is why we
refer to this time period as the SuperQCD Era in Figure 1 of the Executive Summary.
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